Abstract-
I. INTRODUCTION
Colon cancer is the third largest incidence of malignancy in men and second in women with new cases of 1.4 million and as the cause of 693,600 deaths in 2012 worldwide [1] . Colon cancer treatment includes surgery, radiotherapy, and chemotherapy depending on the stage of the patient. Chemotherapy is often used as the main therapy to overcome advanced grade of colon cancer [2] .
A number of chemotherapy drugs are reported to be resistant in treating colon cancer [3] . To overcome this problem it is necessary to develop a new drugs that can overcome chemotherapy resistance or potentially as a new chemotherapy drugs in the treatment of colon cancer. Many natural compounds derived from plants have cytotoxic activity against cancer cells [4] . One of them is Vernonia amygdalina Del. that has cytotoxic activity against some cancer cells [5] .
In vitro method, this is a preliminary study that can be performed to analysis the anticancer activity of a compound [6] . The WiDr cells is one model of colon cancer cell that is often used in vitro research, isolated from a colon of a 78-year-old woman with a type of adenocarcinoma [7] . Adenocarcinoma is a type of cancer that develops in glandular cells where almost 96% of colon cancer is an adenocarcinoma [8] . Based on the explanation, researcher is interested to extraction of Vernonia amygdalina Del. using gradual maceration method to separate the active compounds that are efficacious as anticancer based on polarity to WiDr cells using cytotoxicity assay methods.
II. MATERIALS AND METHODS

A. Preparation of Plant Material and Simplicia
Vernonia amygdalina Del. Was obtained from Medicinal Plant Garden at Faculty of Pharmacy, Universitas Sumatera Utara, Jl. Tridharma Universitas Sumatera Utara Medan, North Sumatera, Indonesia. Vernonia amygdalina Del. identified by Herbarium Medanense (MEDA), Universitas Sumatera Utara, Medan. Vernonia amygdalina Del. then dried with a drying cabinet at a temperature of 40-60 celcius degree until it reaches a water content below 10%. The dried simplicia is blended into a powder, then weighed, put in a plastic container, and kept at room temperature. then closed and left for 5 days protected from light, often stirred. After 5 days, the solution is filtered and the dregs are washed with solvent to get 100 parts. The solution is accommodated on a dark bottle, left in a cool place and protected from light for 2 days. Then filtered and evaporated with rotary evaporator and freeze dryer. The powder is dried and macerated again with ethyl acetate and ethanol [10] .
D. Phytochemical Analysis
Phytochemical analysis of n-hexane, ethyl acetate, and ethanol extracts was performed to obtain secondary metabolite information dissolved in each extract with different polarities. The secondary metabolites tested were alcaloids, flavonoids, saponins, glycosides, tannins, terpenes, and steroids [11] .
E. Preparation of Crude Extract Stock Solution
The crude extract was weighed at 5 milligrams, followed by taking DMSO to 5 milliters (concentration of the solution are 1 milligrams per milliters) and stored as stock solution for subsequent use in the study. The cytotoxic concentration of the extract was diluted by using culture medium.
F. Cell Culture
In this study, WiDr cells were obtained from the Laboratory of Parasitology, Faculty of Medicine, Gadjah Mada University were grown in RPMI medium containing 10% Fetal Bovine Serum (Gibco, USA), 2% PenicillinStreptomycin (Gibco, USA), and Fungizone (Amphotericin B) 0.5% (Gibco, USA) on the flask in a humidified incubator (5% CO 2 /95% air) at 37 celcius degree.
G. Citotoxicity Assay
The viability of WiDr cells was assessed using the MTT assay. The cells were cultivated on 96 well plates (Iwaki, Japan). Each well contains 1x10 4 cells. The cells were incubated in a humidified incubator (5% CO 2 /95% air) for 24 hours. After 24 hours incubation, the medium culture is discharged and each extract are dissolved with a concentration of 500, 250, 125, 62.5, and 31.25 micrograms per milliters. After 24 hours incubation, the cells were incubated with 0.5 milligrams per milliliters MTT (Sigma-Aldrich, USA) for 4 hours at 37 celcius degree. The cells that is feasible to react with MTT to produce of purple crystals formazan. After 4 hours, 10% SDS (Sigma-Aldrich, USA) stopper in 0.01 Moles HCl (Merck, USA) was added to dissolve the formazan crystals. Then, the cells were incubated for 24 hours at room temperature and protected from light. After incubation, cells were shaken, and cell absorbance was measured by microplate reader (Bio-Rad, USA) at λ 595 nanometers. The experimental data is the absorbance of each well, and then converted to percentage of a cells viable using equation as indicated below (1) Where A, B, and C (1) respectively are absorbance of control cells absorbance, treated cells absorbance, and medium culture absorbance. All data were expressed as IC 50 that calculate using probit regression analysis at SPSS 20 with p values < 0.05 were considered significant [12] .
III. RESULT
A. Characterization of Simplicia
Macroscopic examination is includes examination of shape, color and taste. Macroscopic examination of Vernonia amygdalina Del. fresh that has an oval-ellipse shape, tip and base of tapered leaves, pinnate bone fringe, jagged leaf edge and rough, very smooth hair surface, length 15 cm -19 cm, width 5 cm -8 cm, light green color, and taste bitter followed by sweet taste.
Microscopic examination of Vernonia amygdalina Del. simplicia are found multicellular cover hair, calcium oxalate crystals in the form of prism and rosette, amilium in aqueous media, anomocytic stomata, and palisade tissue.
The result of water content value, water soluble extractive value, ethanol soluble extractive value, total ash value, and acid soluble ash value of Vernonia amygdalina Del. simplicia can be seen in Tabel I. 
B. Phytochemical Analysis
The results of phytochemical analysis of n-hexane extract, ethyl acetate extract, and ethanol extract are shown in Table II . 
C. Cytotoxicity Assay
Cytotoxic assay is a preliminary test to determine the potential toxicity of a compound and IC 50 as a mainly parameters. Fig. 1, Fig. 2 , and Fig. 3 shows the effect of extract log concentration that expressed as micrograms per milliters (µg/mL) to percentage of WiDr cells viability (%). Fig. 1, Fig. 2, and Fig. 3 , the cytotoxic activity on WiDr cells is indicated by IC 50 value of each extract in Table III which is calculated using probit regression analysis. IC 50 is the 50% half maximal inhibitory activity expressed in micrograms per milliters (µg/mL). 
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IV. DISCUSSION
The aims from characterization of simplicia is to control the quality of simplicia so as to obtain standardization from simplicia. The standardization of simplicia has the understanding that the simplicia to be used as a raw material must meet certain requirements [13] . Standardization of simplisia Vernonia amygdalina Del. has not been established in the Indonesian Herbal Pharmacopoeia, but there are some provisions concerning the characterization of simplicia that must be met in order for simplicia to be used as a raw material for drug development [14] . On examination of water content value from Vernonia amygdalina Del. simplicia get results of 7.98%. Water content value of simplicia that exceeds 10% can be a good medium for microbial growth, presence of fungi or insects, and encourage damage due to hydrolysis process [15] .
Water soluble extractive value get results of 25.89%, while ethanol soluble extractive value get results of 14.89%. The determination of water soluble extractive value is to know the level of polar chemical compound contained in simplicia, while determination of ethanol soluble extractive value is determine the level of soluble compound in ethanol, both polar and non polar compounds. The water soluble extractive value of the extract is greater than the ethanol soluble extractive value because the polar compound is more soluble in the water than ethanol solvent, and the unsoluble compound in the water solvent will dissolves in the ethanol solvent. Water can dissolve other unnecessary substances such as gums, starches, proteins, fats, mucus etc., this is that causes the high levels of water soluble extractive value from the simplicia [16] . Total ash value get results of 9.74% and acid insoluble ash value get results of 0.70%. The determination of total ash value is intended to determine the internal mineral content (physiological ash) derived from the plant tissue itself, and external (non-physiological ash) which is the residue from the outside such as sand and soil contained in the sample [17] . The results of the determination of the total ash value is quite high due to the heavy content of heavy metals contained in Vernonia amygdalina Del. such as Fe, Zn, Pb, and Cr [18] .
The results of phytochemical analysis were used as a reference to identify which class of secondary metabolite compounds have cytotoxic activity against WiDr cells. Secondary metabolites found in n-hexane extract are terpens and steroids. In ethyl acetate extract are flavonoids, glycosides, saponins, terpens, and steroids. In ethanol extracts are flavonoids, glycosides, saponins, tannins, terpens and steroids. Flavonoids and sesquiterpene lactones are secondary metabolite compounds that are known to have cytotoxic activity thus indicating that Vernonia amygdalina Del. this is potentially as an anticancer [19] . Secondary metabolite compounds found in Vernonia amygdalina Del. are stigmastane-type saponins (vernoniosides A1, A2, A3, A4, B1, B2, B3, C, D, E), steroidal saponins, sesquiterpene lactones (vernolide, vernodalol, vernolepin, vernodaline, vernomygdin, hydroxyvernolide), flavonoids (luteolin, luteolin 7-O-β-glucoroniside, luteolin 7-O-β-glucoside), coumarin, phenolic acids, lignans, xanthones, terpenes, peptides, anthraquinones, and edoties (peptides) [20] .
In the cytotoxic assay results were found IC 50 of n-hexane extract, ethyl acetate extract, and ethanol extract respectively are 7934,963 ± 4154,833 micrograms per milliters, 9,086 ± Advances in Health Sciences Research, volume 9 0.431 micrograms per milliters, and 321,131 ± 9,902 micrograms per milliters. Ethyl acetate extract has very strong cytotoxic activity, ethanol extract has moderate cytotoxic activity, whereas n-hexane extract has no cytotoxic activity. An extract can be said to has very strong cytotoxic activity when IC 50 values below 10 micrograms per milliters, strong cytotoxic activity if IC 50 values 10-100 micrograms per milliters, and moderate cytotoxic activity if IC 50 value 100-500 micrograms per milliters [21] .
Epivernodalol that is compounds of the sesquiterpene lactones has cytotoxic activity on HCT-15 colon cancer cells, HT-29 colon cancer cells, HT-144 colon cancer cells, SiHa cervical cancer cells, and T47D breast cancer cells [22, 23] . Vernolide-A that is another compound of the sesquiterpene lactones has cytotoxic activity on B16F-10 melanoma cells by increasing the expression of apoptotic-promoting proteins and suppressing the expression of antiapoptotic protein, and also suppressing the expression of NF-κB family [24] . Luteolin that is compounds of the flavonoid has cytotoxic activity on HCT-15 colon cancer cells by increasing production of ROS (reactive oxygen species) intracellular which will then lead to fragmentation of DNA [25] .
NF-κB family is activated on WiDr cells and the expression at a fairly high level [26] . Activation of the NF-κB family can cause gene transcription of cancer cells that play a role in promoting proliferation, inhibiting apoptosis, increasing inflammation, increasing angiogenesis, and promoting tumor promotion and metastasis. The NF-κB family is a transcription factor of genes that play a role in inhibiting apoptosis such as the Bcl-2 family, and genes that play a role in causing tumor and metastatic promotion such as COX-2, so that suppression of NF-κB family expression plays a role in stimulating cells to undergo apoptosis [27] . Increased ROS intracellular may cause cell cycle inhibition and activation of apoptosis pathway [28] . WiDr cells have a mutation of p53 at codon 273 GA that the change of residual of arginine become histidin [29] . Suppression of mutant p53 expression may also induce cells to undergo apoptosis [30] .
Apoptosis can occur either through external factors (extrinsic pathways) or due to mitochondrial stress (intrinsic pathway). Both the extrinsic and intrinsic pathways will end up at the execution phase point that is considered the apoptotic pathway, which begins with sequential activation of the caspase protein (cascade caspase) that activates the cytoplasmic endonucleases, then degrades the core body, and activates proteases that degrade the core and cytoskeletal proteins [31] . Caspase cascade plays a very important role in the process of apoptosis, either through extrinsic pathways or intrinsic pathways that are considered the final pathway of apoptosis [32] .
V. CONCLUSION
Vernonia amygdalina Del has cytotoxic activity on WIDr cells caused by secondary metabolites such as sesquiterpene lactones and flavonoids that is contains. From the results of cytotoxicity assay was conclude that ethyl acetate extract has the strongest cytotoxic activity compared with ethanol extract and n-hexane extract. It is recommend to conduct further research to analysis the mechanisms of ethyl acetate extract in induce apoptosis, inhibition of cell cycle, and to observe the expression of the proteins associated with it.
